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摘  要 







核酸扩增方法（loop-mediated isothermal amplification, LAMP）等，其中 PCR 和












该论文发现 ORF48 及 ORF104 类蛋白激酶定位于细胞核，并能引起 p38 
MAPK 磷酸化水平的上调，导致下游基因如 MEF-2A 表达的明显上调。基因沉
默实验由合作单位中山大学何建国老师实验室完成。本论文的研究补充了 KHV


















Historically, the first outbreak of KHV was reported at Magan Michael in Israel 
in 1998. And in 2001, KHV outbroke prevalently in Israel again. From this time, 
KHV was listed at Aquatic animal diseases list. KHV is great contagious, causes high 
mortality and leads to enormous economic loss. Aquaculture industry has focused on 
the effective detection and precaution of KHV. 
Recently, several laboratories have reported some effective diagnostic methods 
mainly via Cell culture separation technology, Electron microscope technique, 
polymerase chain reaction, enzyme-linked immunosorbent assay, whole mount in situ 
hybridization and loop-mediated isothermal amplification. And PCR and cell culture 
are effective methods recommended by World Organisation for Animal Health. 
Limited by traditional vaccine, the method which based on recombinant vaccine 
has drawn public attention for its advantages. However, there are few studies about 
the function of viral genes especially protein kinases.  
In our laboratory, we employ RealTime PCR for detection the mRNA expression 
pattern at 0-96 hours after KHV infection. Via comparison of other genes, we found 
ORF48 and ORF104—two protein kinases-like, are relative stability. And then, we 
overexpress these two protein kinases in HEK293T for exploring their functions. 
Besides these, we hope based on the stable knockdown transfection cell of these two 
protein kinases, we can observe some changes after KHV infection. 
In this study, we have found the subcellular localization of ORF48 and ORF104 
is nucleus. These two protein kinases can up-regulate Pp38 MAPK, and lead to 
MEF-2A obvious up-regulation. Gene knockdown experiment is undertaken at 
Jianguo He lab in Sun Yat-sen University. Our research fills in the gaps of the protein 
kinases-like of KHV, and gives some references for the research of KHV protein 
kinases. 















第一章  前  言 
1.1  鱼类细胞培养 















Wolf 和 Quimby[1]培养的虹鳟鱼性腺细胞系--RTG-2 是第一个永生化的鱼类
细胞系。自此，更多鱼类细胞系得到建立。第一篇关于所有鱼细胞和组织培养的
综述由 Wolf 和 Mann 编辑[6]。Fryer 和 Lannan 在 1994 年出版的关于淡水鱼和海
水鱼细胞系的综合性全球目录，报道了 159 个鱼类细胞系，这些细胞系来自 74
个物种或代表 34 个鱼家族的杂交鱼。在这些细胞系中，超过 60%是来源于亚洲
地区，该地区提供了超过 80%的鱼。其中 59 个来自 19 种淡水的鱼细胞系，53















1.1.2  鱼类细胞系的用途 



























































































1.2  锦鲤疱疹病毒 
1.2.1  锦鲤疱疹病毒简介 
随着人类对蛋白质资源需求的增加，以及自然资源的耗尽，促使了水产养殖













1.2.2  锦鲤疱疹病毒形态 
























引自 Ilouze, M., et al., 2010 
图1.1  在KHV感染的鲤鱼细胞细胞质中的成熟病毒颗粒的超微结构 
右上角显示被感染的细胞质外围一个成熟的病毒颗粒的二级外膜结构 
 
1.2.3  锦鲤疱疹病毒基因组 
分离获得的鲤鱼疱疹病毒 3（Cyprinus herpesvirus-3，CyHV-3），也被称为锦
鲤疱疹病毒（KHV），其基因组是 295kbp 的双链 DNA，比所有已知的疱疹病毒
科的病毒的基因组都大[51,52]。此病毒基因组包含 156 个开放阅读编码框并且具有




以及杆状病毒科等家族[46]。有趣的是，KHV 编码一些类似于大型 DNA 病毒的
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